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) METHOD FOR FIXING PRECISION MEMBER AND HOLDING STRUCTURE OF PRECISION MEMBER 

)Abstract: 

OBLEM TO BE SOLVED: To prevent misalignment in a micron order due 
ihermal distortion of an adhesive which adheres and fixes a precision 
mber such as a lens to a holding member. 

LUTION: When a precision member 1 such as an optical member of a 
s or the like or an electronic member of an optical sensor is to be fixed 
h an adhesive 3 to a holding member 2 t an acrylic elastic adhesive or the 
having th following properties is selected and used as the adhesive 3. 
a adhesive used shows 10 MPa inner stress generated by the 
iperatur change on the adhesion interface with the objective body and 
culated on the basis of the difference in the coefficient of thermal 
lansion, and shows <1.0% shrinkage by hardening of the hardened 
lesive after the adhesive is hardened. 
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OTICES * 



an Patent Office is not responsible for any 
ages caused by the use of this translation. 

his document has been translated by computer. So the translation may not reflect the original precisely. 
*** shows the word which can not be translated, 
i the drawings, any words are not translated. 



AIMS ',. 

aim(s)] . 

aim 1] A fixing method of a precision member characterized by to be the fixing method of a precision member which 

;s with adhesives an attachment component which supports a precision member, and said precision member, and for 

due when said adhesives compute internal stress produced in an adhesion interface with adherend by temperature 

nge based on a difference of a coefficient of thermal expansion to be 10 or less MPas, and for hardening contraction 

temperature change in a condition of an adhesive setting object after adhesion hardening to be 1 .0% or less of 

esives. 

aim 2] A fixing method of a precision member according to claim 1 that adhesives are characterized by including at 
jt one of acrylic adhesives, silicone system adhesives, fluorine system adhesives, and these denaturation system 

tesives. . 
aim 3] A fixing method of a precision member according to claim 1 or 2 characterized by elastics modulus [ in / m 
lesives / a condition of an adhesive setting object ] being the elastic adhesives of 1000 or less MPas. 
aim 4] A fixing method of claim 1 characterized by adhesives being the photo-curing mold adhesives hardened by 
ical exposure thru/or a precision member given in 3 any 1 terms. 

aim 5] A fixing method of claim 1 characterized by adhesives being the high-frequency-heating hardening mold 
tesives hardened with RF electromagnetic wave heating thru/or a precision member given in 4 any 1 terms, 
aim 6] A fixing method of claim 1 characterized by processing a precision member before adhesion by finishing 
ait thru/or a precision member given in 5 any 1 terms. 

aim 7] A fixing method of a precision member according to claim 6 characterized by using a silane coupling agent or 
tanium system coupling agent as a finishing agent. 

aim 8] A fixing method of claim 1 characterized by adhesives containing a filler thru/or a precision member given in 
ny 1 terms. 

aim 9] A fixing method of a precision member according to claim 8 characterized by using an organic substance 
sr or an inorganic substance filler as a filler. 

aim 10] A fixing method of claim 1 characterized by a precision member being an optical member thru/or a precision 
mber given in 9 any 1 terms. 

aim 1 1] A fixing method of claim 1 to which a precision member is characterized by being the electronic member of 
hoto sensor thru/or a precision member given in 9 any 1 terms. 

aim 12] Precision member maintenance structure characterized by having a precision member pasted up and fixed by 
fixing method of claim 1 thru/or a precision member given in 1 1 any 1 terms, and an attachment component. 

anslation done.] 
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TAILED DESCRIPT ION . . . . • 

5tailed Description of the Invention] 
01] 

ie technical field to which invention belongs] About the structure of making precision members, such as optical 
mbers, such as a lens and prism, and an electronic member of various sensors, pasting up and holding at a holder etc., 
; invention relates to the fixing method of the precision member for making a holder etc. carry out stable maintenance 
h high degree of accuracy, and precision member maintenance structure so that said optical member or electronic 
mber may not cause a location gap by change of environmental temperature especially. 
02] 

ascription of the Prior Art] Generally, although precision members, such as optical members, such as a lens and 
jm, and an electronic member of various sensors, are fixed to attachment components, such as a holder and a fixed 
intenance frame, through adhesives, as these adhesives, the ultraviolet curing mold adhesives of acrylic or an epoxy 
tern hardened for a short time for a productivity drive are conventionally used abundantly. 

03] The method indicated by JP,9-029971,A is one of those which are indicated as the technique of fixing an optical 
mber and an electronic member to a holder etc. with the high degree of accuracy of a micron unit using the above- 
ntioned adhesives. This is particle size dl to the inside of an adhesion resin layer, or the interface of adherend and an 
Lesion resin layer. It is the technique of being controlling the thickness of an adhesives layer and performing high- 
$ree-of-accuracy adhesion by the configuration equipped with the particle which is 0.01 <=dl <=1.0micrometer. 
04] Moreover, in the fixed structure of the optical member which carries out adhesion immobilization of the optical 
mber at the whole surface of a holder, two or more slots are formed in the surface of a holder, and the method of 
rying out adhesion immobilization of the optical member is indicated by only the portion smaller than the optical 
mber formed by these slots at JP, 10-090576, A. 

05] * 

oblem(s) to be Solved by the Invention] However, the demand characteristics over adhesion with a miniaturization 
i high-perfoimance-izing of a product Highly precise stability and maintenance structure where jointing does not start 
imensional change from mere adhesion immobilization per micron with time even if it receives change of 
iperature environment are demanded. In the cementation and immobilization by the ultraviolet curing mold adhesives 
resented by the conventional acrylic and the epoxy system By contraction resulting from the hardened material 
■perty of said adhesives after hardening by UV irradiation etc., a location gap may occur per several microns and the 
cise engine performance of an optical member or an electronic member which it originally has may be spoiled. 
106] Moreover, like a publication, the conventional technology for fixing precision members, such as an optical 
mber and an electronic member, to high degree of accuracy per micron with adhesives is controlling the thickness of 
adhesives layer, and performs high-degree-of-accuracy adhesion to said JP,9-029971,A. However, by this method, it 
:omes a prerequisite that the particle is distributing in adhesives to homogeneity to some extent, and unknown, when 
adhesives layer is thicker than particle size, work of jointing may be influenced [ whether in the case of the adhesives 
hypo viscosity it can be stabilized for a long period of time, without a particle sedimenting, and ] by the heat history 
an adhesive setting object. 

>07] Moreover, two or more slots are formed in the whole surface of a holder which is indicated by said JP,10- 
)576,A, only into a portion smaller than the optical member formed by these slots, by the technique of carrying out 
lesion immobilization of the optical member, since two or more slots must be formed in the surface of a member, a 
;t rise cannot be avoided, in addition there is also un-arranging [ of an adherend configuration being restricted ]. 
)08] this invention being made in view of the technical problem that it does not solve [ which the above-mentioned 
or art has ], and precision members, such as an optical member and an electronic member, as adhesives for pasting up 



p://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



12/23/2003 



Page 2 of 7 



fixing to attachment components, such as a holder By choosing the adhesives from which the internal stress 
erated in an adherend interface is small, and an adhesive setting object moreover does not start contraction by the 
iperature environmental variation The assembled precision member aims at offering the fixing method of a precision 
tnber and precision member maintenance structure where the precision of a submicron unit can be maintained 
hout being influenced of a temperature environmental variation. 
09] 

sans for Solving the Problem] In order to attain the above-mentioned purpose, a fixing method of a precision member 
his invention It is the fixing method of a precision member which fixes with adhesives an attachment component 
ich supports a precision member, and said precision member. A value when said adhesives compute internal stress 
duced in an adhesion interface with adherend based on a difference of a coefficient of thermal expansion by 
iperature change is 1 0 or less MPas. And it is characterized by hardening contraction by temperature change in a 
tdition of an adhesive setting object after adhesion hardening being 1.0% or less of adhesives. 
10] Adhesives are good to include at least one of acrylic adhesives, silicone system adhesives, fluorine system 
Lesives, and these denaturation system adhesives. 

11] Adhesives are good in elastics modulus in a condition of an adhesive setting object being the elastic adhesives of 
)0 or less MPas. 

12] It is good in adhesives being the photo-curing mold adhesives hardened by optical exposure. • 
13] Adhesives may be the high-frequency-heating hardening mold adhesives hardened with RF electromagnetic 
ye heating. 

14] It is good to process a precision member before adhesion by finishing agent. 

15] As a finishing agent, it is good to use a silane coupling agent or a titanium system coupling agent. 

16] It is good for adhesives to contain a filler. 

1 7] As a filler, it is good to use an organic substance filler or an inorganic substance filler. 

1 8] It is good in a precision member being an optical member. 

1 9] A precision member may be an electronic member of a photo sensor. 

20] Precision member maintenance structure of this invention is characterized by having a precision member pasted 

and fixed by the fixing method of the above-mentioned precision member, and an attachment component. 

•21] 

inction] It is adhesives and the adhesives which can reduce the internal stress produced according to the difference of 
coefficient of thermal expansion of the precision member which is adherend to 10 or less MPas, and, moreover, 
dening contraction by the temperature change in the condition of the adhesive setting object after pasting up a 
cision member prevents a location gap of the micron unit of the precision member accompanying change of 
dronmental temperature by choosing the adhesives which are 1 .0% or less. 

•22] It avoids that the engine performance with precise optical members, such as lens which is precision member, 
ctronic member of various sensors, etc. deteriorates by change of temperature environment, and can contribute to the 
lurance of precision mechanical equipments, such as a camera and a sensor, and the improvement in the engine 
formance. 
>23] 

nbodiment of the Invention] The gestalt of operation of this invention is explained based on a drawing. 

24] Drawin g 1 is what shows the precision member maintenance structure by the gestalt of 1 operation. This As 

lesives 3 for pasting up the precision members 1 , such as optical members, such as a lens, or an electronic member of 

hoto sensor, on an attachment component 2 with high degree of accuracy, by the temperature environmental variation 

sr adhesion / immobilization The internal stress of the adhesion interface produced according to the coefficient-of- 

rmal-expansion difference of the precision member 1 and adhesives 3 which is adherend can be reduced below to a 

determined value, and, moreover, adhesives with the hardening contraction small as the heat history of the adhesive 

ting object after stiffening adhesives 3 by the temperature environmental variation are chosen and used. 

125] As adhesives 3, acrylic, an epoxy system, a silicone system, a fluorine system, or the elastic adhesives of the 

laturation system is used. 

>26] As for the value of the internal stress which acts on the adhesion interface of the precision member 1 and 
lesives 3 which is adherend by the temperature environmental variation, it is desirable that they are 10 or less MPas. 
127] The internal stress shown here is stress which acts on the interface of adhesives and adherend, and it is computed 
the following formulas (1) based on the difference of both coefficient of thermal expansion. 
128] 

Eintegraldelta alpha-t-dt**Edeltaalpha (t2-tl) ... (1) 
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here and is the difference t2 of an elastic-modulus deltaalphaicoefficient of thermal expansion of Printernal stress 
dhesives. : Curing temperature or glass transition point tl of adhesives : Minimum temperature [0029] Moreover, as 
hardening contraction by the temperature environmental variation of the adhesive setting object after adhesion / 
iening, it is desirable that it is less than 1 .0%. 

30] Furthermore, it is desirable for the elastics modulus of an adhesive setting object to be the elastic adhesives of 
than 1000 MPas. 

31] Adhesives are photo-curing mold adhesives hardened with the light source lamp of an ultraviolet-rays region or a 
it region, and, as for the hardening method of adhesives, being based on UV irradiation etc. is desirable. 
32] You may be the high-frequency-heating hardening mold adhesives in which adhesives carry out internal pyrexia 
he RF electromagnetic wave and which they harden. 

33] Since adhesive strength is weak compared with structural adhesives, such as other epoxy system adhesives, 
/lie adhesives, etc., the adhesive strength of the above-mentioned adhesives has a certain kind of indispensable 
esion assistant-surface treatment to adherends, such as a lens and prism. This is a finishing agent called a primer, a 
ne system coupling agent and a titanium system coupling agent are mainly used, and organic solvents, such as a 
ane and toluene, are mainly used as a diluent. 

34] as a silane system coupling agent - trimethoxysilane, triethoxysilane, a tripropoxy silane, a triisopropoxy silane, 
TORIBU - an ibis ~ a gardenia fruit run, a trio KUCHIROKI gardenia fruit run, methyl dimethoxysilane, ethyl 
lethoxysilane, methyldiethoxysilane, ethyldiethoxysilane, a MECHIRUJI octyloxy silane, a dimethyl methoxy silane, 
methyl octyloxy silane, etc. are mentioned. 

35] As a titanium system coupling agent, tetramethoxy titanate, tetra-ethoxy titanate, tetra-propoxy titanate, 
abutoxy titanate, tetrapod (2 and 2-diaryl oxymethyl-1 -butyl) screw (JITORIDESHIRU) phosphite titanate, tetra- 
y\ screw (JITORIDE sill phosphite) titanate, isopropylisostearoyl titanate, isopropyl tridecyl benzenesulphonyl 
nate, isopropyl trio KUTAINORU titanate, JIKUMIRU phenyloxy acetate titanate, etc. are mentioned. 
36] A coat with the outstanding adhesive property is formed to adhesives by making the adherend surface apply and 
the primer which used these coupling agents as the principal component. As a solvent which dilutes a coupling 
nt, methyl alcohol, ethyl alcohol, propanol, a butanol, isopropyl alcohol (IP A), an acetone, toluene, a xylene, a 
thyl ethyl ketone (MEK), a decalin, a tetralin, etc. are mentioned. 

37] Moreover, it is good to be filled up with a filler into adhesives. It can divide roughly into an inorganic system 
tr and an organic system filler as a filler made to contain in adhesives. 

38] As an inorganic system filler, first, a silica, an alumina, a zinc oxide, titanium oxide, A calcium oxide, a 
gnesium oxide, an iron Oxide, the tin oxide, antimony oxide, Oxide systems, such as ferrites, a calcium hydroxide, a 
gnesium hydroxide, Hydroxide systems, such as an aluminum hydroxide and basic magnesium carbonate, a calcium 
bonate, Carbonate systems, such as a magnesium carbonate, zinc carbonate, a barium carbonate, a dawsonite, and a 
irotalcite, Sulfate systems, such as a calcium sulfate, a barium sulfate, and gypsum-fibrosum fiber, a calcium silicate, 
c, clay, a mica, a montmorillonite, a bentonite, the activated clay, Carbon systems, such as nitride systems, such as 
cate systems, such as sepiolite, imogolite, auction SARITO, a glass fiber, a glass bead, and a silica system balloon, 
mimium nitride, boron nitride, and silicon nitride, carbon black, graphite, a carbon fiber, a carbon balloon, and 
ireoal powder, etc. are mentioned. 

•39] Moreover, as an organic system filler, various fiber, such as polytetrafluoroethylene powder, wood flour, pulp, 
ber powder, and aramid, etc. is mentioned. 

40] These adhesives are used for immobilization of electronic members, such as optical members, such as a lens and 
sm, or a photo-sensor element. 

41] The fixed precision of the adhesive joint section of precision members, such as an optical member using the 
>ve-mentioned adhesives and an electronic member, does not almost have the location gap by the temperature 
dronmental variation, and can carry out rear-spring-supporter maintenance of the good optics and electronic engine 
formance at a long period of time. 

42] That is, to cementation of a precision member and an attachment component, the internal stress generate in the 
lerend interface after adhesion hardening be small, and precision member maintenance structure of maintain the 
ation precision of a submicron unit can be realize, without jointing of precision members, such as an optical member 
embled by use the adhesives from which an adhesive setting object moreover do not start contraction by the 
iperature environmental variation, and an electronic member, receive a temperature environmental variation. 
43] (Example 1) It sets to drawin g 1 and the eel (PPS) by Pori Sail John is used as a quartz-glass substrate (optical 
mber) and an attachment component 2 as a precision member 1. The coefficient of linear expansion of 0.05x10-5 
egree C) and the Pori Sail John substrate of the coefficient of linear expansion of a quartz-glass substrate is 8.92x10-5 
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gree C) as a result of a thermomechanical analysis method (TMArThermal mechanical analysis). 
*4] Moreover, adhesives 3 were elastic adhesives, as shown in the table 1 of a tail, in hardening contraction after 
esion hardening, 0.58%, 1.31MPa(s) and coefficient of linear expansion used 3.66x10-4 (/degree C), and the elastic 
lulus used -50.5-degree C silicone system ultraviolet curing mold adhesives at the glass transition point. 
*5] In addition, the dimensional change of the adhesive setting object according [ the numeric value of the internal 
ss to which the table 2 of a tail acts on an adhesion interface with adherend, and a table 3 ] to a temperature 
ironmental variation, and a table 4 show the dimensional change of the optic which consists of a Pori Sail John eel 
a quartz-glass substrate pasted up on this. 

46] First, when the quartz-glass substrate and the Pori Sail John eel which are adherend are pasted up, the internal 
ss which acts on an adhesion interface by environmental temperature change is computed by the formula (1) as 
itioned above. 

47] Minimum temperature tl of a formula (1) If attached, according to the durable conditions of a product, it 
sidered as -20 degrees C, and the internal stress which acts on an adhesion interface with a quartz-glass substrate and 
Pori Sail John eel was computed by substituting each numeric value further. Consequently, as shown in a table 2, the 
mal stress which acts on an adhesion interface serves as a numeric value of minus, and stress is hardly generated in 
idhesion interface. 

48] Furthermore, it measured using TMA equipment about the dimensional change (heat history) by the temperature 
ironmental variation of an adhesive setting object which stiffened adhesives on standard hardening conditions. The 
limum temperature of -20 degrees C and maximum temperature whose Measuring conditions of TMA equipment are 
able conditions of a product are set into 60 degrees C, a programming rate is Set to 1 degree C / min, and it is 3 cycle 

49] Consequently, although the heat history of the adhesive setting object by this example caused contraction about 
3% by 1 cycle eye as shown in a table 3, there was almost no dimensional change after a two-cycle eye. 
50] Next, the concrete method of application of adhesives is explained. 

5 1 ] As shown in (a) of drawing 2 , before applying adhesives, the organic solvent 4 was used for washing of a 
trtz-glass substrate and the Pori Sail John cel. Isopropyl alcohol (IP A) was used as an organic solvent 4. It 
cifically put in, respectively into the ultrasonic-cleaning container 5 which filled the quartz-glass substrate and the 
i Sail John eel in IP A, and the surface of a quartz-glass substrate and the Pori Sail John eel was washed for about 5 
mtes. 

52] Next, the quartz-glass substrate and the Pori Sail John eel which performed washing and desiccation are pasted 
according to the following adhesion production process. 

53] As shown in (b) of drawing 2 , lOg of ultraviolet curing mold silicone system adhesives is correctly measured 
h a precision balance. Next, these adhesives are poured into the syringe 6 for dispensers, and it applies to the 
;kness of about 1mm on the surface of the Pori Sail John eel after impregnation. 3,000 mJ/cm2 which a lamination 
I spot-type black light (EX250T, Three Bond make) is used for a quartz-glass substrate for the Pori Sail John eel, and 
tandard hardening conditions in an adhesion side after applying adhesives It is left until it glares and said adhesives 
den completely. 

54] Here, with the time amount which adhesives harden completely, it considered as time amount until weight 
inge of adhesives is completely lost using thermogravimetric analysis (TGA). 

•55] Next, after building into a product the optic which consists of a quartz-glass substrate after immobilization, and a 
i Sail John eel with adhesives, it measured with TMA equipment about the dimensional change of said optic by the 
iperature environmental variation which is one of the environmental durability tests. 

i56] Consequently, as shown in the table 4 of a tail, it contracted 0.20% by 1 cycle eye of a thermal-shock trial, and it 
s hardly changeful after the two-cycle eye. 

»57] In this example, since the thickness of an adhesives layer was about 100 microns, it became clear [ being stopped 
the dimensional change of about 0.2 microns of parenchyma ]. 

i58] Two conditions of the above result to the following as adhesives (1) The value of the internal stress which acts 
the adhesion interface of adherend and adhesives is less than 10 MPas (2). By selecting the adhesives with which are 
isfied that hardening contraction by the temperature environmental variation of an adhesive setting object is less than 
% It turned out that the precision member maintenance structure of realizing highly precise stability and maintenance 
ich has the location precision of submicron order about precision members, such as an optical member and an 
ctronic member, can be acquired. 

159] (Example 1 of a comparison) In this example of a comparison, the adhesives which an adhesive setting object 
ltracts about 2.5% by the temperature environmental variation were used. The eel by Pori Sail John is joined to plate- 
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: quartz glass with glue with elastic adhesives like an example 1 . 

60] About elastic adhesives, as shown in the table 1 of a tail, in hardening contraction, 5.70%, 563MPa(s) and 
fficient of linear expansion used 3.18x10-5 (/degree C), and the elastic modulus used 21.4-degree C acrylic 
aviolet curing mold adhesives at the glass transition point. 

61] First, when the quartz-glass substrate and the Pori Sail John eel which are adherend are pasted up with elastic 
esives, the internal stress which acts on an adhesion interface by environmental temperature change is computed by 

formula (1). . 
62] About the minimum temperature of a formula (1), according to the durable conditions of a product, it considered 
20 degrees C, and the internal stress which acts on an adhesives interface with a quartz-glass substrate and the Pori 
I John eel was computed by substituting each numeric value for a formula (1) further. Consequently, as shown in the 
le 2 of a tail, the internal stress values which act on an adhesion interface with a quartz-glass substrate were 0.72MPa 
and the internal stress which acts on an adhesion interface with the Pori Sail John eel was 1 .33MPa(s), and all were 
or less MPas. 

63] Moreover, it measured using TMA equipment about the dimensional change (heat history) by the temperature 
ironmental variation of an adhesive setting object which stiffened adhesives on standard hardening conditions. The 
limum temperature of -20 degrees C and maximum temperature whose Measuring conditions of TMA equipment are 
able conditions of a product are set into 60 degrees C, a programming.rate is set to 1 degree C / min, and it is 3 cycle 



:***** 



64] Consequently, as shown in the table 3 of a tail, although the heat history of an adhesive setting object caused 
itraction about 2.5% by 1 cycle eye, a dimensional change was hardly observed after the two-cycle eye. 
65] Next, the concrete method of application of adhesives is explained. 

66] The organic solvent was used for washing of a quartz-glass substrate and the Pori Sail John eel before applying 
tesives. Isopropyl alcohol (IPA) was used as an organic solvent. It specifically put in, respectively into the ultrasonic- 
aning container which filled the quartz-glass substrate and the Pori Sail John eel in IPA, and the surface of a quartz- 
ss substrate and the Pori Sail John eel was washed for about 5 minutes. 

67] Next, the quartz-glass substrate and the Pori Sail John eel which performed washing and desiccation are pasted 
according to the following adhesion production process. 

68] lOg of ultraviolet curing mold acrylic adhesives is correctly measured with a precision balance. Next, these 
lesives are poured into the syringe for dispensers, and it applies to the thickness of about 1mm on the surface of the 
i Sail John eel after impregnation. 3,000 mJ/cm2 which a lamination and spot-type black light (EX250T, Three Bond 
ke) is used for a quartz-glass substrate for the Pori Sail John eel, and is standard hardening conditions in an adhesion 
e after applying adhesives It is left until it glares and said adhesives harden completely. 

•69] Here, with the time amount which adhesives harden completely, it considered as time amount until weight 
inge of adhesives is completely lost using thermogravimetric analysis (TGA). 

•70] Next, after building into a product the optic which consists of a quartz-glass substrate after immobilization, and a 
i Sail John eel with adhesives, it measured with TMA equipment about the dimensional change of said optic by the 
iperature environmental variation which is one of the environmental durability tests. 

i71] Consequently, as shown in the table 4 of a tail, it contracted 2.7% by 1 cycle eye of a thermal-shock trial, and it 
s hardly changeful after the two-cycle eye. 

»72] It was checked that it has caused the dimensional change of about 2.7 microns of parenchyma in this example of 
omparison since the thickness of an adhesives layer is about 100 microns like an example 1. The adhesive setting 
ect which used this in this example of a comparison is considered to have produced the lifting and the dimensional 
inge by the temperature environmental variation in contraction. 

>73] (Example 2 of a comparison) In this example of a comparison, the elastic adhesives whose internal stress which 
s on the interface of adherend and adhesives is 10 or more MPas were used. 

>74] The eel by Pori Sail John is joined to plate-like quartz glass with glue with elastic adhesives like an example 1 . 
)75] About elastic adhesives, as shown in the table 1 of a tail, in hardening contraction, 2.45%, 4100MPa(s) and 
jfficient of linear expansion used 5.38x10-5 (/degree C), and the elastic modulus used 52.4-degree C epoxy system 
raviolet curing mold adhesives at the glass transition point. 

176] First, when the quartz-glass substrate and the Pori Sail John eel which are adherend are pasted up with elastic 
lesives, the internal stress which acts on an adhesion interface by environmental temperature change is computed by 

formula (1). . . 

)77] About the minimum temperature of a formula (1), according to the durable conditions of a product, it considered 
-20 degrees C, and the internal stress which acts on an adhesion interface with a quartz-glass substrate and the Pori 
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John eel was computed by substituting each numeric value for a formula (1) further. Consequently, as shown in the 
e 2 of a tail, the internal stress values which act on an adhesion interface with a quartz-glass substrate were 
$2MPa(s), and the internal stress which acts on an adhesives interface with the Pori Sail John eel was 13.92MPa(s), 

all were 1 0 or more MPas. 

78] Moreover, it measured using TMA equipment about the dimensional change (heat history) by the temperature 
ironmental variation of an adhesive setting object which stiffened adhesives on standard hardening conditions. The 
dmum temperature of -20 degrees C and maximum temperature whose Measuring conditions of TMA equipment are 
able conditions of a product are set into 60 degrees C, a programming rate is set to 1 degree C / min, and it is 3 cycle 
***** 

79] Consequently, as shown in the table 3 of a tail, although the heat history of an adhesive setting object caused 
traction about 3.5% by 1 cycle eye, a dimensional change was hardly observed after the two-cycle eye. 
80] Next, the concrete method of application of adhesives is explained. 

81] The organic solvent was used for washing of a quartz-glass substrate and the Pori Sail John eel before applying 
esives. Isopropyl alcohol (IP A) was used as an organic solvent. It specifically put in, respectively into the ultrasonic- 
ining container which filled the quartz-glass substrate and the Pori Sail John eel in IPA, and the surface of a quartz- 
ss substrate and the Pori Sail John eel was washed for about 5 minutes. 

82] Next, the quartz-glass substrate and the Pori Sail John eel which performed washing and desiccation are pasted 
according to the following adhesion production process. 

83] lOg of ultraviolet curing mold epoxy system adhesives is correctly measured with a precision balance. Next, 

se adhesives are poured into the syringe for dispensers, and it applies to the thickness of about 1mm on the surface of 

Pori Sail John eel after impregnation. 6,000 mJ/cm2 which a lamination and spot-type black light (EX250T, Three 

id make) is used for a quartz-glass substrate for the Pori Sail John eel, and is standard hardening conditions in an 

esion side after applying adhesives It is left until it glares and said adhesives harden completely. 

84] Here, with the time amount which adhesives harden completely, it considered as time amount until weight 

nge of adhesives is completely lost using thermogravimetric analysis (TGA). 

85] Next, after building into a product the optic which consists of a quartz-glass substrate after immobilization, and a 
i Sail John eel with adhesives, it measured with TMA equipment about the dimensional change of said optical 
mber by the temperature environmental variation which is one of the environmental durability tests. 
86] Consequently, as shown in a table 4, it contracted 3.7% by 1 cycle eye of a thermal-shock trial, and was hardly 
jigeful after the two-cycle eye. 

87] Since the thickness of an adhesives layer was about 100 microns like the example 1, having caused the 
lensional change of about 3.7 microns of parenchyma was checked. Therefore, with the adhesives used in this 
imple of a comparison, the internal stress of an adhesion interface increases by change of temperature environment, 
reover the adhesive setting object itself contracts, and it is thought that a big dimensional change is caused. 
•88] 
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feet of the Invention] Since this invention is constituted as above-mentioned, an effect which is indicated below is 
e so. 

93] Very highly precise precision member maintenance structure without fear of the location gap by the temperature 
nge is realizable by choosing and using the adhesives which reduce the internal stress generated in the adherend 
rface after adhesion hardening, and do not cause contraction in an adhesive setting object by the temperature 
ironmental variation for cementation of precision members, such as an optical member and an electronic member. 
94] In adhesion immobilization with the sensor and frame in the autofocus sensor of the precision member as which 
ition fixed precision is especially required per submicron one, and the camera which is specifically one of the 
rtronic members, and adhesion immobilization with the lens and frame which are one of the optical members, a 
ired location precision and high stability are realizable. 
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